U nderstanding the dynamics of firm market power is an important issue in macroeconomics. One empirical measure of market power is the price markup, a ratio of price over the marginal cost of production. If a firm's price is relatively high compared with its marginal cost, it implies that the firm exerts high market power. Numerous studies (e.g., Chari, Kehoe, and McGrattan, 2007; and Bils, Klenow, and Malin, 2016) have found that variations in markup account for much of the fluctuations in aggregate output and employment over business cycles. Also, markup cyclicality has important implications for inflation dynamics. As the cost of goods production rises and falls over time, the variation in markups could amplify or dampen the movements of final product price. Blanchard and Gali (2007) stress that understanding this interaction "should be high on macroeconomists' research agendas." Finally, a recent study by Autor et al. (2017) finds that the rise in market power of superstar firms contributes much to the rise in the corporate profit share of a firm's revenue and, correspondingly, the secular decline in the labor share of revenue over the past 30 years.
In this essay, I measure markup behaviors at the firm level (as opposed to the aggregate level usually measured in the literature). I use firm-level data in manufacturing sectors of France from the Bureau van Dijk (BvD) Amadeus dataset. I focus on the manufacturing sector because it suits the estimation of production functions. The industries cover a wide range of manufacturing, from food products and beverages to motor vehicles, trailers, and semitrailers. The dataset contains both financial balance sheet and production data. However, the dataset provides neither the prices nor the marginal costs necessary for directly measuring markup. Instead, I follow insights from Hall (1986) and De Loecker and Warzynski (2012) firm's optimality condition of cost minimization with respect to a static input. Therefore, I use material inputs for markup estimations because materials do not suffer much from adjustment costs or other dynamic considerations. Previous studies measure the markup with labor inputs, but it is well known that the measurement of the true costs of labor inputs suffers from several frictions, including hiring and firing costs and overhead costs.
With the assumptions stated above, the firm-level markup is proportional to the inverse of the material cost share of revenue:
I take business cycle measures from Eurostat and FRED®. I use real GDP as the main measure of the business cycle and detrend quadratically.
To empirically test markup cyclicality, I bring the following specification to the data:
where μ it is the firm-level markup, α i is the firm's fixed effect, Y t is real GDP, Ω it is a vector of the firm's characteristic variables, and χ it is a vector of control variables; ϕ 0 captures the average markup cyclicality for all firms; and ϕ 1 captures the heterogeneity in markup cyclicality across firms. The table reports the results for this specification. Column (1) shows that the markup is countercyclical and statistically significant for all firms. The elasticity of the markup with respect to aggregate output is -1.1. This means that a 1 percent increase in output from its nonlinear trend causes the markup to decline by 1.1 percent. Moreover, with micro-level data, I find that there is substantial heterogeneity in markup cyclicality. One interesting and important aspect is whether markup cyclicality depends on firm size. Markups of small and large firms have the potential to move differently for several reasons, including firm-brand reputation and pricing adjustment frictions. 
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To explore the heterogeneity, I group firms by size: large and small. I define a large firm as one with more than 1 percent market share within its four-digit industry. Columns (2) and (3) report the results for subsamples of large and small firms, respectively. I find that the large firms' markup elasticity is small, equal to -0.76, and that the small firms' markup elasticity is larger, at -1.21. This implies that small firms' markups fluctuate 45 percent more than large firms' along the business cycle. Recently, Bils, Klenow, and Malin (2016) used intermediate inputs to estimate markup cyclicality at the industry level and found that elasticity with respect to real GDP is equal to -0.9. My finding with the large firms is largely comparable to this number because large firms drive most of the industry-level markup, by definition. Another way to identify differential effects markups for firms with less than 1 percent market share (small) and for firms with more than 1 percent market share (large), respectively. We clearly see that smaller firms are more sensitive to the business cycle than large firms.
With the micro-level data, I confirm the old finding that markups are countercyclical but also find that markups of small firms are relatively more cyclical. To better understand the welfare implication of markup variations, we need a theory or model in which firm-level price over marginal cost choices are consistent with the data. It also has important implications for policymakers at the central bank in targeting inflation rates over the business cycle. n Federal Reserve Bank of St. Louis | research.stlouisfed.org 3 ECONOMIC Synopses
